The right-hand side of the Jensen inequality is multiplied by a constant and the related equation is considered. It is shown that every continuous solution of this equation is of the form flx)=cx d for some c N, d (-oe, 0)U(1, oe). Further, it is proved that some functions satisfying the inequality considered are bounded below but not above by suitable solutions of the corresponding equation.
INTRODUCTION
Unless explicitly stated otherwise, we deal with real functions defined on R + := (0, ). For these functions we consider some inequalities and equations that are slightly stronger than the classical Jensen inequality. Namely we shall introduce a factor 6 (for some 6 E (0, 1)) on the righthand side of Jensen's inequality f(x + y) < f(x) +f(y) 2 2 (1) * E-mail: szostok@ux2.math.us.edu.pl. getting f(x-y) < (1) (2) (3) (4) (5) f(x) +f(Y) (2) 2
In what follows the solutions of (1) will also be termed J-convex. To simplify the notation we will replace (1 )/2 by -y E (0, 1/2) arriving at
2 It is easily seen that iff(x) > 0 for some x thenffails to be a solution of inequality (3) whatever the constant 7 E (0, 1/2). Because of this we shall add some condition which restricts the variability of x and y. It can be done in different ways. One of the posibilities is to be found in a paper of Kolwicz and Ptuciennik [1] in connection with some functionals on Orlicz-Bochner spaces and reads as follows:
2 aE(0,1) "rE(0,1/2) x,y;x<_ay Other inequalities of this type are dealt with in a recent work of Hudzik et al. [2] but will not be considered in the present paper. Condition (4) still looks stronger than the Jensen inequality but it is not. As it will be seen, there are functions that satisfy (4) and fail to be J-convex. It is obvious that one can find functions fulfilling the Jensen inequality which do not satisfy (4). It will also be shown that there exist discontinuous locally bounded functions that satisfy (4). Summarizing, this condition does not seem to be interesting enough. To make it stronger we shall change it a bit, replacing it by the following requirement:
In what follows, we shall assume that 7(a) is uniquely determined by a, i.e. 7 is a function.
Finally some extreme solutions of inequality (5) can be found by considering the following equation:
All the facts and notions within the theory offunctional equations and inequalities we shall be using in the sequel are to be found in Kuczma's monograph [3] , the reader is referred to without explicit indications. 
RESULTS

Remark
Finally, let r 4 := "),((b + 1)/(3b 1)). Then we have: f(x) (b)f(bx holds for every x E ll + and b E (1, o) . Since f 0, we infer that g(b) 0 for every b (1, oe) 
and it remains to put
where 1' 1,..., 1'4 are defined as above. Proof Fix an arbitrary point x (0, oe). We shall show thatflx) 0. By
for some a (0, 1). We know that ax < x < x/a. Suppose that f(x) O. Then there are two possibilities: f(x) > 0 >flax)=fix/a) or f(x) < 0 < f(ax) f(x/a). In both cases there exist points b (ax, x) and c (x, x/a) such thatf(b)=tic)= 0. By Eq. (6) (1) f ( 1) (1) V>l Vxo/x>xof(x) >-g(x) cx. Consider the function given by the formula G(x):=f(x)/g(x). Clearly G " [1, x0]-+ is continuous on compact interval. Hence function G is bounded and
xE [1,x0] is finite. Obviously G(x) > p for all x E [1,x0] , whence f(x) >_ pcx for x E [1, x0] .
Put g(x) := min{p, }cx.This function satisfies the desired inequality on the whole interval [1, oo) because it is bounded by functions pgo and g, which satisfy our inequality on [1, Xo] and (Xo, oo), respectively.
(2) Ao>l Axo /x>xof(x) < g(x). We are going to show that the above assumption leads to a contradiction.
To see this let us extend f on [0, ) by putting f(0)= 0. Let us still denote this function by f. Continuity and strict convexity of such an extension is transparent. We shall prove that f(x) > cx for every x > 1.
Suppose the contrary: f(xo) < cxo for some x0 > 1.
Sincef(0) 0 cO we get f(x) <_ cx for all x E (0,x0).
In particularf(1) < c, a contradiction. Therefore:
Fix an a satisfying the above condition. By assumption, one can find an x > 2 such thatf(x) < cx. From the continuity of the functionfwe infer that there exists a point x0 > 2 such thatf(x0) cx. For the same reason we may find a neighbourhood (a, b) of the point 2 such that for every x E (a, b) we have cx <f(x). By choosing the maximal neighbourhood satisfying the above condition we obtain points such that as < 2 
Observe that h(0)-1, h(1)-2 -1 and, moreover, lima__,h(a)--1. Consequently, the only zero of this derivative is just a 1. Jointly with the previous observations it implies that a--1 is a maximum of function h which happens to be increasing from 0 to and decreasing from to o. Hence by (9) we have got f(.a,
The following example will show that there exist functions satisfying inequality (5) which are not bounded above by any solution of Eq. (6). 72(a)[f(x) and the proof has been completed.
